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STATE OF UTAH
Office of the

STATE PLANNING CQOSDI NATOR
1 ?{ Stata Capitol

Salt Lrke City. Ut.h 841 14

1801 I 533-514s

July 1t1' l98l

Tom Tetting
Department of Natural Resources
Division of OiI, Gas and Mining
1588 l,lest ,l{orth Tenple
Sa]t Lake CiW, Utah 84116

Dear Tcm:

SUBJECT: State Action Entitled, Raven Ridge ProJect
. ,: SAI Nurnber UTBI0701-030

The Resource Development Coordinatlng Connrittee (ROCC1 of the
Utah State Clearinghouse has reviewed this state'action and found
no discrepancies rith ltate goals and obJectives. 

,

0n the.basis of the informatlon provided, RDCC has deternined
that no adrditional -inf rmation wil'l be required at this time.

Slncerely,

'7fuwdi 7"
Marthe F. Dyner
State Planning Coordlnator
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SCOTT M. MATHESON
Governor

TEMPLE A. REYNOLDS
Executive Director,

NAfURAL RESOUBCES

CLEON B. FEIGHT
Director

TO:

STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS, AND MINING
. 1588 West North Temple . I,

Salt.Lake City, Utah 84116
l8ol l s33-5771

OIL, GAS, AND MINING BOARD

CHARLES R. HEN,DERSON
Chairmen

JOHN L. BELL,
EDWARO T, BECK

E. SIEELE McINWRE
. 8OS NORMAN 

.

MARGARET EIRD
HERM OLSEN . .

MEI{
* tF.t

John Blake, ltiaerals Resource Specialist, State lancls & tr'orestrlr

ORANDUU
:f*.*:**:frf

\
FROI{: \ Thor"" !t. Tetting, Ebgineering Geologist

SUBJECT:

DATE:

This correspontlence shall nernbriClize.what f perceive to be the bincling
agreenent between the Division of 0iI, Gas and [ining and the Division of
State Lands & Forestry in reference to the eventual release of l{esterrr Tar
Sancls, Inc.'s surety bgailr

In Julyr 198I, the Board of Oil, Gas ancl Mining acquiescetl to allowing
Yestem Tar Sands, fnc., post a reclamation surety bontl with the Division of
State Laurls & Poreetry. Authorizetion for the aforerlescribert action was
conditioned upon notice to the Divisioa of 0i1, Gas'and [iniag that Western
Tar Sands, fnc., had petitionecl the Divlsion of State Lands & Forestry to
release their bondl aud effectuation of lfegt6ra Tar Sands, fnc.'s petition'lf
the staff of the Dj.vision of 0i1, Gas and Hining hatl approvetl of the
reclamation efforts of. l{este::n Tar Sancls, Inc. Thus, the surety bontl postecl
by Western Tar Sands, Inc., shall not be releaserl until- both the Division of
State Lands & Forestiy and the Dlvision of Oil, Gas and l[ining are 'satisfied'
uiththereclanationdoneby'1festernTarSantls,Inc.

Please advise me, at your earliest convenience, if ny understantling
deviates fron yours. ff I .an not advised to'the contrary by Xour' I shall
assume that there is a bilateral, interagency agreenent defining the
contlitions precedent to the release.of the surety reclamation boncl posterl by
tfestern Tar Sancls, Inc.

Coriclitions Prececlent to,Release of Western Tar Santls, fnc.'s
Reclanation Surety Bond, ACI/O4|/O1.5, Uintah County, Utah

.:..

Septenber 15, I98f

oK-flF
urr/cDlbt'_K
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I)1.1,,\it 1ril.,\ t oF \,\ r illu\L Rl:sOURct.s
l)l!'t.sto:J 0F 01t., (;As Alit) Nttiltic

l5l{tt lt'cst North TernPle
Sillt l.;rLc City, Ut:rlr 6Jll6

li0TICI ot: lvil'N't'l0N To cot$tENcc IilNl tic 0l,t rL\TIoti.s
(Sce ltule l.l of Ccneral ltules anJ Rcgut rrffis)-_

','ri:c of apirl i cant or Conglatty Western Tar Sands, Inc.
Corporatton (X ) Partnershrp ( ) lndiviJur I (

f ,\*l,ire:s 818 17th St. Suil-e. 804. Denver_ CO BO?O?

%tr
$ff

l.
I

I'enn.rnent Tempo ra ry

).,r::,e and tltlc of pcrson repr!-scnting conpany LQ_U--Ls I. Hart. .Jr. presid,,nE
,\.l.,ress 818 lTth St, Suite 804, DenveOff ice Phunc 303- Bg2-l,gg6-lte

5. Loc.ri l.)n of Orrcr:rt ion Uintah Sec. L6 T. 75 R. 258
Count.y

(t. li.rnc of l'linc N/A

{

lltncrlrl to lrc' rnln(.(l:
'. ) ',c::tl
' ) (.o|i)c l'
| 1 'l.lltll:,tl('st:
I t Irott Ot'c'
( ) l'lrtrsphare
| ) P.r t:t slt
( ' F luorsPlr
r ) Utlrr:r (sirccify)

li.r!'(r \ '\rr
l'CCc i ''Crl
i irc .'lt .r t e

li 1'c:;, I

( ) [:].!gstone
( t (irlvcl
( ) Slr;rle
( ) llr;rnitun
( ) Ci lsonite
(X) ttirrrminous Sandstonc
( ) 'l'ungstr:n

llining method:

Surface l'4inine

or:lny pcrsonr l)ilrtrrer:;liip or corporation associated rith you
rn ;rl)pl'ovc.l !{ot lcc of Irrtention to Commence }lining Operations by
of tlt.rh for opcr';rt rrrrrs other than described hcrein?

( ) \'e:; ( X) No
ist all apl)rov,ll nlir,rbcrs nov undcr surety:

ur'ner/Owrrcrs of rccord oi

State of Ucah

tlrc srrrfrce rrea xithin thc l;rnd to be rffectej:

A..ld rc s s

9.

Atld rcs s

AdJrcss

A,liJ rc s s





i.!( Lolc.l I
'f'agc 

-f .ot S

10. Owner/Crners of record of mincrl15 1o lrc nined:

IJ) Acccss ltoad or Ilaulagew;ty -

(.) [)rainagc Systcrn -

John H. I"lorgan, Jr. & Sr. Address 709 Inalker Bank Blde, SLC, tiT B4fll
Justheim Petroleum Co. Addrcss 709 l^lalker Bank Bldg, SLC, UT 841f 1

Pacif ic Transmission Supply CoAddres*s 245 Market St, San Francisco, CA gh]L

Addrc s s

ll. Omer/Owners of record of ali otlier ninerals vithin an1' part of thc lancl
a i iectcd:

None

Add res s

Addres s

/tddres s

I I a. llave i.lrc above ouners been not if ied in xrit ing?
( )d Yes - pacidic) No Transmission

Il. Sc rrce of Operator's legal right to enter and conduct operations on land
to be covered by the Notice Farmortt_Aggqefirgn!

Ii. A1:proxlnate acreaf,e to bc disturbed:
,\) l.lrning opcrat ion Arca - 0.85 acres in year onc

( inc I rrJc operat ions , storag,e, 6 disfr6It-fiifJ-
3.46 acrcs

None acrcs

101'AL ACltl:S: 4. 31

1.1. Give thc names and post office adtlresses of every principal [.recutive,
tJf f icer, ['rrcner, (or person performing a similar function) of Applicant:

)iane: Title: Address:

a. Louis I. llart, Jr'. -_President 8f8 17th St, Suitc EC4, Dc.n..,tr:w
6. Richard L. Van Norman 

. 
Vice President, P-. O. ,Bcx 2282, Casl'rcr-, t^,r'r' '6,).(,0

t\ Ufl&trman oI tne board

I

ll. l,,r:; .tp;;ilcrnt, ;rn'- srrbsi lr.r:-r'or affili:te or any person, partnership,
.r.,:v-C i.rf.ion, trust , or crJrl)()r'irt j,on cclntrolled by' or uncler comnon conr rol
r;: tn ,\ppl icarrt, or any pcrsorr rc.luircd to bc identif ied by Iten I.1 , cver
ir.rJ an approval of a liot icc of ilitent ion yitlrdram or lras surety relating
thercto cver becn forfeitcd? ( ) Yes (X ) l,io

If ycs, cXplain:



+lR l-0i.'-'.1 I

I'1gc 3 of

S'TATE

COUNTY

OF Colorado

DenverOF

I, Louis I. Hart, Jr.

depose and attest that all of the representations contained in the foregoing

application are true to the bcst of my knorledge; that I aur authorized to

conllete rnd file this application on bchatf of the Applicant ,na ati,

application has been cxecuted as reqtrired by

Signed:

Taircn, subscribcd and

in ny said county, this , l''

, having been duly sYorn

bcfore ne the undersigned authorit).

day re Li.

sworn to

of

!tr' .-.d,r..:;ion ['x1ii res :

Notary Public:

L, ,rSt - \' :/_

4{4

P 1.1.,\ ( i. N,ll i:. :

Scction 40-8-13(2) of the l'lincd L,and Reclamation Act provides as
fol lows :

"Infornation relating to the location, size, or nature
o I' t he rlcPos i t rntl marked conf idcnt ia I by the operator,
shall bc protectcd as confidential information by the
Board and the Oivision and not be a natter of public
record in the abscnce of a rritten relcasc fron the
ol)crator, or until the mining operation has bcen
tcrninatcd as providcrl in subsection (2) of section
40-g-21 . "

Is confidcntial information contained herein?

Y[S ( lnit ial )

(Initiat)NO

Sections desircd to be maintained as confidential infornation -
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PaTe J, of
Hine:

CcrrparY: Western Tar Sands,
Inc

File tb:
Fresentatble: Science AP-

plications. Inc. & Coal Svstcms

Cateqory of Ermitrrent

Lard Use

hrblic Safety ard Welfare

frpq:rdrents
SIqes
HiglrralIs
lto<ic t4aterials
bads ald Pads

Drailages

Stnrtures ard EquiFEnt
Shafts ard Fortals
S€dirr€nt Oontrol

Revegetation

Dars

SoiIs

Addressz 5324 S. 900 E. Oakviood PLaza.

& P.O. Box 17065 I S4lt Lakc City, LJ

Division of oilr gds and M.ining
15BB l.Jest t$rth TenPle
Salt I.*.e City, Utah 84116

Re: Csnrdtncnt to Rrle ttl-I0

Crnt ls:r:n:

I ircrcby conmit the applicant to ccrnply with fule l4-I0, 'Fbclaratiot
sL-rrlards" i.:r its entirety, as adopted bY tne Board of Oil, Gas' ard l't'iJriJr9

on I't1rch 22 , 1978.

.Ihe applic-ant w"ill achieve the reclarr:tion stardards for the folloring
ca*-c',rories as outlised frcm IUle |'t-10 cn aII areas of lard affected by $tis
rrir'. , rinless a variance is granted in writ,ing b/y the Divisicn.

Rrle

t4-10 ( r)
l,t- 10 ( 2)

M-ro (3)

r.F10 (4)

t'F10 ( 5)

tF10 (6)

l+10 (7)

l'Fto (8)

FFro (9)

t+-10 ( l0)
l.Fl0 ( lI)
M-10 ( 12)

I'F10 ( 13)

!!-r0(14)



I belienre a variarce is justified on a sitespecific basis for t}e
fol).curng subsections of tuIe ltrl0 for reclanatian qr this nine ard have

encloserl as aJl attactnrcnt to this }etter a rrarratirrc statenent settitq
forth a <iescription of t}e extent of the variance reguest ard frctual
re:.rsorr.s for said variance regtlest.

Pr:1e

STATE OF

CY^{JVff CF

Co lora do

Denver

I, Louis T llarr Ir!. tlq! L , u L , havi.ng becn duly s$orn delnse

a:ri attcsi tj.at all of the rcpresentationscontained in the foregoirg

a;plication are trr:c to tlre bcsl of try kru.rlerlge; that f am autlprized

g.o crnpl,eLe ard file tlr-is application on behalf of the l64lic'rnt arxl

thj-s application has bcen executed a-5 reguired bry law'

Signed:

(Narrative Attached)

Taken, subscribod aryl sr^orn to before tre tle undersigrred au'

in rny said ounty, this /''' daY of

lbtary Rirlic:

4 :,. Ar

,L*i.

/7dr'I'ry Ccrrnission DPires :
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Da: e

ST,\i'L r)F UTr\ll
OEP,\iI]},IE\T OF ){ATUIi.AL R[SOURCES
DLVISI0\ 0F 0tL. t,AS $iD l'll)ttl;G

l56S lYcst North TemPl e
Salt Lal..e Cit,r', Utrh $Jll6

Itl)il \C Ali0 RECL.$U\TI0I- PL,\.\
(Other forns-iTy , provided
they contain the same infonnation)

l . ),::-:e cf Appl lcxnt or conpan, l'lestern Tar Sands, Inc.

:. Proposerl tt'?e of opcraiion - S1t]f..g ltine4x!'1c!rylpLtfI Pllnt

i. (a) Prior Land Use(s) Livestock grazing; wildlife habitat

(b) Currenl Lattd Use(s) same

(c) Possrble o:' Frcspec:ive Future Land Use(s) same

j.' ,'.ir3'. '.'eqccacion e.xisrs on che land ploposc.l.lo bc ef fcctcd Mature Juniper
(Juniperus isteisoerna) woodland; shrub/juniper; sagebrush/sfia<GcaTe; reTdr_-
to bioloq'ical report

r) T;';;cs :nd Ist:nele.d Pe:'cent cover or density: Juniperrl.loodland - 30-40i Tre
and10%shrub&herbaceouscoVer;ShrubJuniper.1ffirshru5_and
herbaceous cover; Saqebrush/Shadscale - 40-50% Shrub and herbaceous cover

, ".1'..r: ^s :;:,- pll ra',ge <.rf soii befol'e ninr,ng? 8.2 - 9.0 1'11

1..':- c L; i'"-':s jn J:' .'.tc;:J.,' .i:rC r.c:hod of decern!ning pii U.S. Soil Conversaticrn

Servjce; Thyniol Blue jndjcators

:l::'3 i-,i.:r:lJn,r1,,,'..: Sr.r j,'r'el 5t900 fegt

- lr i3ic'oi -: rl, ;:l ;l:^..,:, and bitu'rrnous sei:dsione:

,)::nc;.p.tl se:r':is) a;rL1 :lti,:1.n,:ss(es) Refel to Mine Plan

L-ii:,ri:cc d'.r:'et !,)r: o: ;rining opc.13tionr Refer to Mine Plan

:rrS ovci'brJr'J!'n, iif,\ic or rcJcctcd na'.efials be"'n classified:1s.lc:.i or
iikrlr prcdu;ingi ( ) \'es (X) No

l'e,.-s ilre r5ovc inJtr--l'l.rl b.,-in-i novcd h:rve en1'otlter cllil13ci,c:'is:ics
r:re;tUrg rc'\'e!€t:rc:,on:' fio

.ill rn;- undcrgroirrJ xor\r;rgs or aquifers bc crrcountererr? ( ) \cs (X) \o
- i.s c:' ^ ir'J

i' :iIJ1',J iln act i'.'e. J: sch.rrlle of waCcr rrom rbanJoned deep mines on or
-':;s:i:nq thc. i.rnJ affcctctl? ( ) \'es ( X) No Ii;'es, describe
: .,r (ir.,rl t:;,, cf warer l;eing dischargeC.



}IR FORU ?

Page 2 of 4

lI. Describe specifically a detailed procedure for: (see attached Mining &
(a) The mining sequence Reclamation P1an5)
(b) The procedure for construcirng and maintaining access roaCs,

to include a tyaical cross-sectj.on and a profile of rhe
proposed road grades.

(c) The procedure for site preparation including renoving trees
and bn:sh.

(J) The nethod for removing and stockpiling topsoii or disturreC
naterials.

(e) J"he method for tire placenent or containment of aI i Cisturbec
;'raterials, to include the method for handl ing of al.i ac id
or aLkal i-producing and toxic nacerials.

(f ) A procedure for final stabilization of disturbed :';raceriai s.

GR-{DING NiD RECL\II\C

Specificalli.describe: (see attached Mining & Reclamatjon Plans)

(a) TlpicaI crcss-section of regra<iing.
(5) The nethod oi spreading topsoil or upper hor:.zon r.ri,erii i

on the regraded area and indicate che approximate thicine:,s
of the f inal surfacing rlaterial.

ic) hhat tyae of soil treatnent will be utili:ed.
- (d) The:rethod of.<Jrainage control for the final regraded a:-L-r.

(e) Ilaxin:um grad ing s Iope.

TESTING
(see attached ltlining & Re?T6fr6tTon P'lans)

l. lescribe nethod for testing stability of reclanetion fill nateriai.

Describe;rethod for the tcsiing of soil tirac is intended to support
vegetat ion

2. Describe any soii treatnent enployed as an aid to revegetatron

J. 0cscribe surface preparltion of areas in:ended to support vegetaiion:

REYEGETATIO)i
( see attached RevegetaTi on-PI anf-

l. Revegetation to be ccnpleted by:
( ) Operaccr
(
(

\

SoiI Conse:'vation District
Private Cont.ractor
0cher (specity)

( ) l{y'droseeding
( ) Aeri.al SeeCrr,g
( ) Conve;t'-i.o:iei cr 3-r:,gela:.d 3

( ) B;caclcas t ar.d :r:':,;
( ) Other



I'..R FCil'.l 2

:r*" 
5 of .l

) itiIi ltlulch be used?

TyTe:

)'r- '; (X) No

Rate/Acre ibs

), L eve etation Plan anC Schedule -

Spec i es
Fac ing
N-S- E -lf

Seeson
to be replanted

I ent ing
Locat ion

I iViII affected arca be sub.;ecc to livestock or xitdlife gra:ing?
( X ) Yes ( ) No ir'i I i vegetat ion protection be needed? Yes . Di sturbed

area will be fenced during reciamation processes.

-t.

.rirl i-i,,.-.i^n [g USed:rrlf I 
^.-^5or^vtl )Yes (X)No Tne

Descr i.be na iniena;'ice
release is granted.

procedures for revegetaticn if needed, uniil surei:/

It is not expected that maintenance proceCures wjll
be necessary. If visual inspections of the site indicate that revegetat'ion

is not succeedi0g, d majntenance program will be instigated at that tjme.
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ar.+- n a)t..\lc ur Colorado

COU\TY CF

I,

Denver

Louis I Hart, Jr , having been duly sho:n

depose and a!i,est that alI of the representations contained in the foregoing

app i ;.car ion are

conplete and fi

apol ication has

Taken, subscribed and

in nv sairl ccun!y, this

VFq

NO

Sec c rons des i rer.l to be

tnre to the best of my knowiedge; that I arn authori:ed to

le this application on behalf of the Applicant and'this

been executed as required by

Signed:

w.

SHOrn

day

to

of

before rle the undersigned authoriiy
.l

( ,n Ig a

liotary Pub I ic :

i.lv Cc;';:,is: icn ExpireS:

P Li-1S: )jOrl :

Seccion.l0-3-13(2) of the Itj.ned Land Reclanration Act provides as
r^llOr,S:

"lnfornati.cn relrting to the loca!ion, si:e, or n3ture
of ti'.e deposri a;'..1 nerked ccnfidential b1'the operacor,
snall be procecteC as confiCential iniornation by tne
Board and tire 0ivision and not be a na'.ter of public
reco:d in rhe ebssnce of a r,'ritten release frorn the
ope:aior, or unciI :re mining operaiion has been
:er;rinaIed as provide<! in subsection (2) of section
.10_3-2I."

Is confidenti,al information concained herein?

( Init iaI )

(Initial)

na intained as conf ident i a I inforrnat ion



I,IIESTERN TAR SANDS, INC.

MVEN RIDGE PRO.'ECT

VERML, UTAI{

MINING AI{D RECIAIvIATICE{ PIAI{

STIPPLEVTENIARY INFORMATION :

Submitted to:

M. Fiorillo, Sr. Progran Manager
SCIENCE APPLICATIONS, INC.

Salt Lake City, Utah

By

D. A. Ski&nore/L. G. l,lanwaring
COAL SYSTEMS, INC.

Salt Lake City, Utah

ApriL 16, 1981
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INTRODITTIChI

The Raven Ridge Tar Sands Froject has been divided, for the purpose of

this report, into two phases.

D-rring Phase 1, the project r+ill be of pilot plant scale; for nine

planning considerations, this phase nay last up to two years. During this

period, the plant process will be tested, proven, and data collected for

future planning. .

Currently, it is projected that the plant will operate at a capacity

of just tnder 10 tons per hour for a period of 10 to L? hours per day, i.e.

100 tons per 12-hour day.

Phase 2 studies are being conducted to determine the feasibility of

enlarging the operation in subsequent years. However, the reader should

be reminded that this lqqrrlgddresses only the perrnitting requirenents for

-P!gqe-t*-



GEOLOGY

The Raven Ridge Tar Sands Project is located within the geographic bor:nda-

ries of the Uintah Basin. The Basinfs botndaries are specifically defined as

". the Uintah Basin is bor.rrded on the west by the 111o 10'neridian and on

the east by about the 1080 25t meridian, on the north by the 40o 30' parallel

and on the south by the 39o 50t parallel."l

The Raven Ridge Tar Sands Project's coordinates are 109o 06f 15rr rneridian

and 40" 12' 30" parallel. Ttre project currently lays entirely within a Utah

State lease Section 16, T7S, R25E, Salt lake Base and l,teridian.

I. UINTAH BASIN

Introductory Geology and Tectonics

Generally speaking, study of the Uintah Basin indicates the

occurence of considerable historic and tectonic geology.

The area's geologic history is characterized by the follow-

ing: ". . the history [of the Uintah Basin] includes first the

accumulation of continental Tertiary sediments both lacustrine

(lake) and fluviatile (river, stream), in a slowly subsiding

basin with an aggregate thiclsress in excess of 9,000 feet

occupying an area of some 61500 square'miles."2

Stnrcture

It appears that a najor tectonic event (the trpthnrst of the

Uintah block) occurred very near the geologic period of deposition

of the Raven Ridge Project tar sands. The resultant coarse clastic

texture of the Dtrchesne River Formation readily separates it from

Sketch r "
teenth

t*r, E. lbrsell,
Intermountain

e

"Geomorphology of the Uintah Basin--A Brief
(Thir-

2rbid., p. 31.

Association of Petroleun Geolosists



the older Green River Formation. Ttre uplifting continued for sone

time after deposition with the present day strancture dipping 24"-27"

to the southwest.

Although complicated faulting has taken place around the peri-

meter of the Uintah Basin, there appears to be little or no major

faulting at the project site.

Physiography

The region offers interesting vistas of high plateaus, river

valleys, &d badlands topography. The exposure of outcrop rock

varies fron horizontaL or slightly dipping beds to massive upthntst

with craggy outcrop of near vertical strata.

II. RAVEN RIDGE TAR SA}.IDS PRO.]ECT SITE

The site is located within Section 16, T7S, R25E SLBQM. The surface mine

will start in the S% SIAI| lllttk of Section 16 and proceed on the strike of the

seam at S42oE. Termination of the surface mine will be at a point that will

allow for two years of process plant errperimentation. The site was chosen

because of access and grade of tar sands.

Geology

The project site rests near the contact of the Drchesne River

Forrnation and the Green River Forrnation undivided, &d it is gener-

ally r.urderstood the site lays in the transitional period frorn the

Green River Formation (lake deposits) to the Drchesne River Form-

ation (river or delta dePosits).

Sorne ripple marks were seen which give indication of wave

action fron the northwest (out of the Uintah uplift region) but

field work at this time does not indicate channelization of the

deposit in that direction.



The tar sand is a meditun to fine grain sandstone and has

some bedding characteristics within the sean; no inter-bedded

clay seams were seen in the core sanples or surface outcrop of

the ore zone.

The overburden is largely fine to nediun grained, thinly

bedded (6" to 12") sandstone inter-bedded with shale and some

layers of clay. The specific gravity of this naterial is esti-

mated at 2.5. A typical stratigraphic record is attached.

Stnrcture

Ttre searn of tar sand rraries between LZt to 15 r thick. Core

drilling has been performed to determine grade and overburden.

The tar sand sandstone has a specific gravity of 7.2 (by

test) which is expected to fluctuate slightly depending on the

grade of the tar sand.

As mentioned, field work indicates no major faulting at the

surface mine site. fire beds are dipping at approximately 25o

varying between 24" and 27" at S47"W.



Core Sample Start

Sample End
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overburden to some locatiorr that is fumediately adjacent the surface nine.

The decision to stockpile the first lift in the area shown on Drawing M-1

was made because of economics and the need to keep extraneous naterial out

of the internittent stream.

Below is the naterials balance plan for Year 0ne:

BCY/Yr. t^CYlYr. LCY/Yr.
Cvoid) (Fi11) (Excess)

Ore ( 8769) 13505 4736

Orrerburden (15349) 20721 5372

T0rAr (24118) s4226 10108

7
10108 LCY x 27 Ft.s/Yd. = 

Ave138-e.{hi-c}ness
of Fill Oyer = 9.9t

275 Lin. Ft. Adv. /Yr. x 100' Width Original Contours

The following nining extraction plan wilL be implenented in the practi-

cal sense by using the overburden stockpile for temporary storage during

Phase 1; this storage represents the overburden that will allow for 3months

operation.

1. Ouerburden from lift No. I is removed from the surface nine

and stockpiled adjacent to the surface nine (5178 LCY) (see

Drawing M-l and M-3).

2. Ore is removed and stockpiled at the plant site for process-

ins (4890 LCY).

3. A total void (BCY) has been created of 7011 yd.3

4. The plant will return 4890 LCY of processed.sandstone to that

void (7011 - 4890 = ZLZI) leaving ZLZL Wt of void to be filled
by overburden firom lift t',Io. 2. Additional voltune of overburden

will be placed on top of the originaL contour level to a depth

of 10 feet (t-).



5. The ore is now removed frcrn lift No. 2 arld once again a void

of 7011 BCY is e:iposed and the process continues through Year

One and terminates at Year Tho.

6. At termination, the remaining material fron the plant is placed

into the final lift void and the 5178 I.CY fron the overburden

stockpile is also transported to the final lift site and com-

mingled with the processed sand.

The final contour should be about 10.0r+ over the original contour level

(see Drawing M-5).



TONMGE AND VOLIjME PRO.'ECTIONS

l-r-r-:;;jo
Linear Ft. Advance

Tons Ore
1

Ore W{/LC\Y

Tons Waste
Orrerburden/Outcrop

Orrerburden € Outcrop
PcT/LC\Y

PER DAY

L.7

rc0u

s4/8s

r6s/30

94/r?,7

PER I{OI\i'|TI

22.9

1354

10s8/1630

2229/409

r279/L726

I27s.0 |

L6?so4r 
i

PER YEAR Tl,1lO

359. 6

zr2s0v

rL466/176s8

34974/64L7

20069/2709s

i azoslrssos 
Iili ,urortono, I

, 
'"'avr aJvv 

I

tl
I Ls34s/2072L I

,L-----J

H
LExpected volume before processing - expansion factor 1.54.

Z'Verbal Tracor - David Wooten.

tnxpansion factor 1. 35.

Oconsidering plant availability year one.

lconsidering plant availability year two.

OA.a*l permitting period being considered.

BCY = Bank Cubic Yards

IfY = Loose Cubic Yards

Ore = Tar Sands Strata



RECI.AMATION

Drawing M-5 illustrates the final configuration of the surface mine at

termination. It should be noted that vjtren the surface nine and processing

plant are in operation, the processed sand will be conmringled with the

coarsely broken overburden. Ttris nixing stops at 2 or 5 feet from the sur-

face of the final contour so that inert overburden is trsed to cover the

homogeneous nixture of overburden and processed sand.

The topsoiling will be discrrssed in the biological portion of this

subnittal.

Equipnent available for reclanation will be a S-yard, nrbber-tired

loader; a lO-yard dunp tnrck four-whee1-drive; and aD-7 sized dozer with

ripper.
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TEvIPORARY OVERil RDEN STOCI@ILE

Drration: Year One - Year T\rlo (24 Months)

L*'

/oo'

Drawing M-4 lb ScaLe

Represents: 5454 I.CY Storage

Requirernents: 5178 I.Cf

Overdesign of Capacity = 5%

Area Disturbed: 0.23 Acres

[/

L2



DISTIJRBED ACRES PRO.]ECTION

PERIOD: )EAR 1

Surface Mine: 275.0 Lin,Ft./Yr. 1 x 100f Width 
^ R.,

- v.vc

45560 Ft.'/Acres

Temporary Overburden Stockpile: See Ihawing M-4 = 0.23

Roads:

lrlain Access Road: See Drawing M-2

0.9 mi. x 52801 x 22r l{idth = 2.40
43560 Ft.Z/Acres

Senrice Road: See Ilrawing M-2

0.2 ni. x 52801 x 22f Width

43m
Mine Road: See Drawing M-2

0.2 ni. x 52801 x 22' Width

43m
Plant Site: Estimated by Tracor at

Acres

= 0.53

= 0.55

= 1.00

Protective Berm, Top Soil Stockpile, Misc. Dis-
turbance Sedimentation Ditches, Basins, etc.
estinated at = 0.15

TgrAt s.46

13



TABI.JI."ATION OF AREAA' OF CROSS SECTION A.A' DRAWING M-l

PHASE lb' FI{ASE 2

TAR SA},ID
?

wASlE, FT.-

^' 
t*

B' 547

c, 460

D' 100

Et

Fl

Gf

Hl

Ir

TAR SAl.lD
)

WASTE, FT.-

Art

B" 760

c" L3?7

D" L427

E" 1180

F" 800

G" 553

Hf f 267

rtt

63L4

w.2 FT.2

20

207

s47

287

A

B

c

?
E L27

F 267

G 373

H 353

T 247

L367861 L247

O.rtcrop = ?60 FT.z a'

Retaining Bench = 293 Yt.Z

a'Area by planineter.
b'Th" scope of this report is Phase 1 utrich will

year testing program of the plant.
last through the two-

L4
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I NTRODUCTI ON

This report presents a general revegetation plan for disturbed,

non-spent tar sands materia'ls of Western Tar Sands, Inc.'s permit

area north of Bonanza, Utah. This revegetation plan is designed

for Phase I of the mining development which is of a sma1'l pilot

plant scale.

The report includes information concerning species selection,

site preparation, cultural treatments, seeding and planting methods,

and associated costs.



, 
METHODOLOGY

Species Se'lection

The seiection of p'lant materials to be used in reclamation is

determined by species adaptability, pre-mine species 'lists, post-

mine land usage, species compatibi'lity, and avai'labil ity of material .

0n1y native species and some adapted species wil'l be used in revege-

tation. Only one revegetation list was compi'led due to the sma'il

area and relative homogeneity of the area of disturbance.

An annual cerea'l grain seed mix wfll be used for stabilization

of the topso'i'l stockpil e. A 'list of the proposed species is provided

in Table l.

Si te Preparation

In order to prepare the site for planting, once topsoil has

been rep]aced, a ch'ise1-type p'low implement or caterpillar with

a r'ipper attachment will be used to break and open the soj'l .

Ripping wi1'l break or shatter compacted layers that may inhibit

root development and water penetrat'ion. Next a spring-tooth harrow

or disc-type implement will be used to break clods and to smooth

the soil surface for final seedbed preparation. Final seedbed

preparation will take p'lace'immed'iately prior to planting.

Cul tural Treatments

No irrigation will be required under

species I ist. Species have been sel ected

Raven R'idge precipitation zone. However,

be watered-in when planted.

the proposed revegetation

which are adapted to the

conta i ner- grown p1 ants w'i 1 1



No fertilizer wil'l be used on the prepared seedbed. The

reason no fertilizer wi'll be applied is that (r) nutrient require-

ments have not been estab'lished for native species; and (z) fertili-
zation may only encourage competition from weedy species. 0nce

revegetation has been established plants may be observed for nutrient

deficiency and ferti'lizer added if needed.

Seeding and Planting Methods

Seeding and pianting operations will be conducted in the fa]l

or spring, immediately fo'llowing seedbed preparation. A time

schedule for site preparation, seeding, plant'ing, and ordering

pl ants i s provi ded i n F'i gure i .

A rangeland-type drill or broadcasting with harrowing will be

used to seed the site. seeding rate.s and cost of seed, reported

in pounds of pure live seed per acre for each species, 'is given in

Tabl e 2.

Rate of seeding depends on seed qua]ity. In order to account

for seed quaf ity, seeding rates are expressed as pure l ive seed

(PLS). PLS refers to the amount of live seed of the desired species

in a bulk lot. If you ordered 325 bu]k pounds of grass seed that

had a 90 percent germ'ination and 95 percent purity you wou'ld have

85 percent PLS or 278 pounds pure live seed (.90 x .95 x 325 = Z7B).

Container-gnown plants will be planted manually immediately

after seeding. A random p]anting pattern will be used in placement

of species. Planting by hand will be accomp'lished by digging a hole



with a displacement type planter or hand-operated power auger.

Once the ho1e is made a i'low-re'lease ferti'l izer tablet (i.e.,
Agriform; 20-'10-5) wi]1 be placed in the hole and the seedf ing

p'l anted. P'lants wi'l I be watered immediatel y foi l owing p1 acement

unless adequate soil moisture is availab]e. shrub and tree seed-

lings wi1'l be planted with a l0-foot center on flat and gent'le

slopes. 0n steeper slopes, seed'lings will be placed with a five-

foot center. This allows for approximately 900 seedlings per

acre. seedling stocking rates and prices are given in Table 3.

Immediately fo'llowing the construction of the protect'ive berm

along the stream and roadside bamow pits, seed will be broad-

cast manua11y, using the seed mixture and rates given in Table 2.

The topsoil stockpi'le will be manualiy seeded with an annual

cereal grain mixture using the rates as presented in Tabje 4.

A total cost for revegetation per acre is reported in Table 5.



Table l. Species list to be
common names.

Species

Grass:

Agropyron
Agro pyron
=i4:h tvmus .1ulFm*E..*
Agropyron cristatum
Stipa comata
BouElou'a qracil is

-5

OrJrzo p sE T'ymeio llles

Forbs:

Hedysarun boreal e
@ umbETT-atum

@iae--ToTia-
Penilemon eatoni
EeTTToTus offTdTn-nal i s

Shrubs:

Chrysothamnus nauseosus
Atripl ex canescens
Effitl ex conFerTTFo'lia
ffi
IFtemiFnova
frtem]sE. FTd-entata ssp.

va s eya na
Cercocarpus I edi fol ius
ffiGrpus lnfi'Tffi

Trees:

Pi nus edul i s-:-
Juni perus osteosperma

Annual Cereai Grain Mix:

Hordeum vul zare
ffium
-uETTTotus oTTTffial i s

used in revegetation by scientific and

Common Name

Western wheatgrass
I ntermediate wheatgrass
Russian wildrye
Crested wheatgrass
Needl e and thread grass
81 ue grama
Indian ricegrass

l,lorthern sweetvetch
Sul fur fl ower

Gooseberry 1 eaf globemal 1ow
Scarlet oenstemon
Yel low sweetclover (inoculated)

Rubber rabbitbrush
Fourwing sa'ltbush
Shadsca'le
Wi nterfat
Black sagebrush

Vasey big sagebrush
Curl I eaf rnountain mahogany
Birchl eaf mountain mahogany

Pinyon pine
Utah juni per

Barl ey
Annual rye
Yel I ow sweetcl over

smi thi i
liEElfrE-di um

( i nocul ated )



Table 2. Seed stocking rates and costs
protective berm, and roadside

I ive seed.

used to reclaim mine spo'i1 ,

reported in pounds of pure

Conrnon Name

Grasses

Forbs

Shrubs

Pounds
PLS per acre

1.4.|.8

1.4
?.7
'l .0
1.0
2.7

TZ.0-

*Cost per

14.70
2.61

24.5A
5.40

38.50
I .00
7 .72

se.4-'4r

Bl ue Grama
Crested Wheatgrass
I nd'i an Ri cegrass
Interrnedi ate Wheatgrass
Needle & Thread crass
Russi an l^I'il drye
l^lestern l,{heatgrass

Sub Total

Gooseberry G1 obemal 1 ow
Northern Sweetvetch
Scarl et Penstemon
Sul fur Fl ower
Yel I ow Sweetc'lover

Sub Total

Fourwj ng Sa'ltbush
Rubber Rabbitbrush
Shadescal e
ldi nterfat

Tota I

Costs are based
increase may be

on l98l seed prices.
expected.

36. 00
19.80

7.81
**

$6A 96

t.o5
47 .60
t0.t7
44.10

$l 09. s2

msT-
percent annual

0.9
ntr
nq
0.4
0.9

3.2

0o
n''7

0.9
0.9

3.4

i-l7-

Id.o

A t0

:k* May not be ava j I abl e.



Tabl e 3.

Bl ack sagebrush
Big sagebrush
Birchl eaf mountain mahogany
Curl 'l eaf mountai n mahogany
Pinyon pine
Utah juniper

Total

Total Cost per Acre

Seedl ing stocking rates and
tota'l price per acre.

Conunon Name

= $71'l .00

costs reported in seedl ings and

P'lants per Acre

'180

180.l35

180
60.l65

900

Tab'le 4. Annua'l seed grain mix used
reported in pounds of pure

Common Name

to gta bi I i ze to pso i'l stockpi'l e ,'l ive seed per acre.

Pounds PLS/Acre

Barl ey
Annual rye
Yeilow sweet clover

Total

Total Cost per Acre* = $.l8..|5

33.6.|6.8
EA

56. 0

*Actual cost based on topsoil stockpile covering 0..| acre is $1.82.



Table 5. Total cost estimate to nevegetate the Raven Ridge mining project.

Site Preparation and Machine Seeding:

Ri ppi ng
Di sci ng and dri'l 'l i ng, or
Broadcasting and harrowing

Seed Mix

Seedl i ngs

*Co:!_pgl Acre

Manual Seeding:

Cyclone broadcast seeder 45.00
Labor** 75.00

Seedling Planting:

La bo r** 900. 00

$2800. 73TOTAL

* Prices are based on llay 1 981 estimates.

**Labor costs include travel and per diem expense.

$ 800.00

269.73

71 1 .00



... Figure '1. Proposed revegetation schedule.

MJJASONDJFMANJJ
Site Preparation

Seed i ng

Order Seed

Pl anti ng

0rder Seedl ingsb

aseeding will be done either as a fall or spring plant'ing depending on
construction schedu'l i ng.

bseedlings need to be ordered at least eight months prior to planting.
Utah juniper must be ordered at least one year in advance due to
the difficulty in seed germination.

l
o

I

* *

x x
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INTRODUCTION

The Raven Ridge pilot plant project site is located on the eastern
edge of the U'intah Basin'in Range 25E, Township 75, Section 16 of Uintah

County, Utah, approximately s'ixteen miles north of Bonanza. The Uintah

Basin is a sed'imentary, structural and topographic basin bounded on the
north by the Llintah Mountains, on the south by the Book and Roan Cliffs,
on the west by the Wasatch Plateau and on the east by low ridges and

dissected plateaus, separating it from the Piceance Basin of western

Col orado.

Maior industry in the general area includes oil and gas exploration
and production and potentia'l oil shale development in areas to the south and

southeast. Primary land use in the immediate area is grazinq of domestic

livestock and wildlife habitat. Though the project is located on state land,
the surrounding areas are owned and administered by the Bureau of Land

Management.

Western Tar Sands is planning to construct a p'ilot plant facility and

conduct a small m'ining operation to determine the economic and technologica'l
feasibility of extracting oil from the tar sands outcrop which occurs primarily
in the southwestern port'ion of Section 16. This preliminary survey was

undertaken in order to characterize the area from a w'ildlife and vegetative
standpoint and to assess the project site for potential occurrence of threatened
and/or endangered species.

-1-



tvlETHODS

Information contained'in th'is report was compiled through consultation
with the Utah Division of Wildlife Resources, the U.S. Fjsh and l.lildlife Service

and the Bureau of Land Management as well as through'literature review. In

addition, a qualitative on-site investigation of the project area was conducted

March 1.7 through 19, 1981, by a SAI bioiogist. Approx'imate linear transects

ten to twenty five meters apart were walked throughout potential plant site
and tar sands outcrop areas. Surrounding areas outside potentially disturbed

s'ites were surveyed on foot and by vehicle.

DESCRIPTION OF PROJECT AREA

Geology, Soils and Topography

The Raven Ridge project site occurs on tertiary sed'iments of the Green

River and Duchesne River geological formations. The former is comprised

chiefly of lacustrine shale and s'iltstone while the latter is composed of
fluv'ial sandstone and mudstone (Stokes 1961).

Soils in the inrmediate area are basically composed of two series,
torrifluvents and torrisaments (Leischman 1981). Torrifluvents are deep

soils (more than s'ixty inches) whose surfaces are comprised of loam or clay

loam. Tomisaments are composed of loamy fine sand and badlands, the latter
including steep rock outcrops and cliffs

Terrain in the project area slopes downward in a northeast to southwest

direction and elevation ranges from approximate'ly 5,800 feet to slightly over

6,400 feet at the top of Squaw Ridge. Topography is broken by several rocky

outcrops and smaller ridges. Several washes (jntermittent streams) dissect
the project area in a general northeast to southwest d'irection, the largest
of which is Powder Springs Wash. All washes were found to be dry during the

March, 1981 survey.
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Land Use

In addition to providing habitat for a variety of wildlife species,

a major use of the land is that of domestic livestock grazing, primarily during

the late fall and winter months. Though Section 16 is state owned, grazing on

this and surrounding sections is managed by the Bureau of Land Management.

Section 16 is located in the extreme southeast portion of the East Powder

Wash grazing allotment. This allotment, which provides 1,240 AUMs (Animal

Unit Months), is licensed for .|,5.|0 
head of sheep to be grazed from 24 November

through 5 May. It is not uncommon for the a'llotment operator to remove the sheep

from the project area prior to the 5 May date, as was found to be the case

during 1981. Sheep were grazed in the vic'inity of the potential plant site
during the winter of 1980-8.| but had been removed from the area by mid-March.

VE6ETAT I ON

The predominant vegetation community in the project area is mature iuniper
woodland. In addition, there are two other types which could be affected by

the pilot plant project, those being the shrub-iuniper and sagebrush-shadscale

communities. Several smaller areas of disturbed vegetation associated with

dry stock ponds occur in the general vicinity, none of which are located within
the immediate project area. The dominant species within these disturbed areas

is Russian thistle (sarsora kaTi). A further descrjption of the three major

conrnunities which could be affected by the proiect follows.

Juniper Woodland

The predominant juniper corununity (Figure 1) is an open woodland comprised

primarily of mature Utah Juniper (,runiperus osteostrrerma). Pinyon pine (einus

edutis) is not wel'l represented in the area. A variety of shrubs are widely

scattered throughout this type. Among the more prevalent shrub species are green

ephedra (eqneara rzjridis), black sagebrush (arternisia nova), birchleaf mountain

mahogany (cercocurpus montanus) and curlleaf mountain mahogany (c. intricatus),
the lattdr being dominant toward the top of the west slope of Squaw R'idge.
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The understory in this community is sparse and is comprised of such herbaceous

species as twinpod (ehgsaria chambersii), penstemon (eenstemon spp.), broom

snakeweed (xanthocephaTum sarothrae) and Indian ricegrass (orgzopsis hemenoides)

A preliminary species list for this conrmun'ity is presented in Table 1.

Shrub-Juni per

The shrub-iuniper vegetation type (Figure 2) occurs on gravelly and rocky
soils at intermediate elevations with'in the project area. Utah juniper is
scattered throughout this community, but'is not as well represented as in the

iuniper woodland. Birchleaf mountain mahogany is the predominant shrub spec'ies

but others such as green ephedra and shadsca'le (atripTex confertifo.ria) are

also well represented. As is the case in the juniper woodland, the herbaceous

understory is the shrub-juniper type is extremely sparse. Though speciation
is very similar between the two cornmunities, dominanceand frequency of plant
species as well as soils appear to be different. Many shrubs within both

iuniper cornmunities have been severely hedged in the past, a situation which

may have resulted due to heavy use of the area by sheep and/or deer. One

particular shrub species had been extremely heavily utilized by sheep during
the present year as well as in the past and could not be identified during the
March survey. A preliminary species list for the shrub-juniper type is
presented in Table 2.
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kience Applkations, In<

METHODS FOR DETERMINING AVERAGE SHRUB & HERBACEOUS COVER FOR THE PROJECT AREA:

Initially, potentially disturbed sites (plant site, 2yr. mined outcrop,

topsoil storage area, overburden storage area, protective berm, future roads)

were superimposed over a vegetation map of the inmediate proiect area. Percent

of these areas composed by the three vegetation types was then determined by

p'lanimetering and showed the following composition:

Shrub-Juniper 83X

Sagebrush -Shadscal e-Greasewood 15%

Juniper Woodland

100% Disturbed Area

Shrub and herbaceous cover estimates as determined by quantitative

sampl ing are:

Shrub-Juniper i = 11.5%

Sagebrush-Shadscale-Greasewood i, = 29.5%

JuniperWoodland i= 3.8%

l,leighted mean cover (shrub and herbaceous) within disturbed areas

associated with the project was then calculated to be 14.1%.

Weighted mean tree density (stems per acre) within disturbed areas was

calculated in the same manner and is estimated to be 69 trees/acre.
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VEGETATION MAP OF THE RAVEN RIDGE PILOT PLANT PROJECT AREA
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TABLE 1.

PRELIMINARY SPECIES LIST
FOR THE JUNIPER WOODLAND VEGETATION COMMUNITY

BOTANICAL NAME COMMON NAME

TREES

SHRUBS

FORBS

GRASSES

Junjperus osteosperna

Pinus edu-Zis

Attemisia nova

a. tridentata
Axr ipTex conf ettif oL ia
Cercocat pus jntricatus
C. montanus

Chrgsothannus spp.

Ephedra viridis
Sarcobatus vermicuJ.atus

Caulanthus spp.

Crgptantha spp.

Descurainia spp.

Echinocereu s tr ig Tochidjatus
Eriogonum spp.

GiTia spp

l-eptodactgTon spp.

Opuntia ,spp.

Penstemon spp.

Phgsaria chambersii

Xanthoce phaLum sat othr ae

BouteToua graciTis
Orgzopsis hgmenoides

Stipa comata

Utah juniper
Pinyon pine

Black sagebrush

Big sagebrush

Shadscal e

Curlleaf mountain mahogany

Birchleaf mountain mahogany

Rabbi tbrush

Green ephedra'

Greasewood

Wild cabbage

Cryptantha

Tansymustard

Echi nocereus

Eri ogonum

Gilia
Leptodactyl on

Prickly-pear cactus

Penstemon

Twi npod

Broom snakeweed

81 ue grama

Indian ricegrass
Needl e and thread grass
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TABLE 2.

PRELIMINARY SPECIES LIST
FOR THE SHRUB-JUNIPER VEGETATION COMMUNITY

BOTANICAL NAME COMMON NAME

TREES

SHRUBS

FORBS

GRASSES

Juni yreru s o steo s pe nt::a.

Artemisia nova

A. tridentata
Atr i pLex conferti foL ia
Cetcocatpus montanus

Chrgsothannus spp.

Ephedra viridis
Sarcobatus vermicul,atus

Caulanthus spp.

Crgptantha spp.

Descurainia spp.

Eriogonum spp.

I-eptodactgTon spp.

Machaeranthera spp.

Penstemon spp.

Xanthoce phaLum s ar otht ae

Agropgron spp.

BouteToua graciTis
Bjromus tectorum

Utah juniper

Black sagebrush

Big sagebrush

Shadscal e

Birchleaf mountain mahogany

Rabbi tbrush

Green ephedra

Greasewood

W'i 1d cabbage

Cryptantha

Tansymustard

Eri ogonum

Leptodactyl on

Machaeranthera

Penstemon

Broom snakeweed

Wheatgrass

B'lue grama

Cheatgrass
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Sagebrush-Shadsca'le

Ths sagebrush-shadscale cornmunity (Figure 3) is the least represented
of the three major vegetation types in the inrnediate project areq though it
is more prevalent to the south and southwest. Shrubs are clearly the pre-
dominant life form in the type, being composed large'ly of big sagebrush
(artenisian tridentata) and shadscale, though greasewood (sarcobarus

vermicuLatus) and rabb'itbrush (chrgsothamnus spp.) are well represented in
localized areas. The herbaceous understory is sparse which may be the result
of heavy use of the area by sheep. Grasses, such as wheatgrass (agropgron spp.)
appear to be more dominant than forbs. A preliminary species list for this
conrnunity is shown 'in Table 3.

Vegetation cover within potent'ial ly disturbed vegetat'ion communities

will be deterrnined by use of 1mz quadrates during late June-early July, 1981.

Subsequent information will be submitted as an addendum to the mininq
appl i cati on .
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TABLE 3.

PRELII'lINARY SPECIES LIST

FOR THE SAGEBRUSH.SHADSCALE VEGETATION COMMUNITY

BOTANICAL NAME COMMON NAME

SHRUBS

FORBS

GRASSES

Artemisia nova

A. spinescens

A. tridentata
AttipLex canescens

A. confertifoLia
Chrgsothannus spp.

Satcobatus rzermicuJ,a tus

Cetatoides Tanata

Descutainia spp.

Agropgton spp.

BouteToua graciTis

Otgzopsis hgmenoides

Stip comata

Black sagebrush

Bud sagebrush

Big sagebrush

Fourwing saltbush

Shadscal e

Rabbi tbrush

Greasewood

Wi nterfat
Tansymustard

Wheatgrass

81 ue grama

Indian ricegrass
Needle and thread grass
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hlI LDLIFE

Marnmal s

0lsen (.|973) 'lists sixty three marunalian species which occur or could

potentially occur in the Utah oil shale area to the south and southwest of the

pilot plant project site. The Utah oil shale area of the Unitah Basin contains

all the habitats represented in the project ared fh.gugh the project is
not within the oil shale area itself. Some species listed by 0lsen can be

eljminated from the Western Tar Sands project area on the bas'is of habitat
preferences and the limited habitats provided in the project area. For example,

a species which habituates marshes, bogso wet meadows and/or permanent stream

courses, such as muskrat (onaatra zibethicus) would not occur in the proiect

area due to the complete lack of suitable habitat. Therefore, approximate'ly

fifty two marnmalian species may occur on or in the vicinity of the proiect area,

twenty two of which were classified by 0lsen as common or abundant. Seven

mammalian species whichwereobserved in the project area and general vicinity
during the March, 

.|981, biological survey are listed in Table 4.
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TABLE 4.

MAMMALIAN SPECIES OR DEFINITIVE EVIDENCE

THEREOF OBSERVED IN THE VICINITY OF THE WESTERN TAR SANDS PROJECT AREA

SCIENTiFIC NAME COMMON NAME HABITAT IN WHICH OBSERVED

docoiLeus hemionus

Canis Tattans

rt
Cgnomgs feucutus

Amno s pnrmohp i 7 u s f eucurus

Eutamias quadrivittatus

Iepus caJ.ifotnicus

SgTviTagas audobonii

Mule deer

Coyote

Whi te-tai I ed
prairie dog

Whi te-tai I ed
antelope squirrel

Colorado chipmunk

Bl ack-tai I ed
jackrabbi t

Desert cottontail

All represented habitats

Juniper woodland and shrub-
juni per

Sagebrush - Shadscal e

All represented habitats

Rocky outcrops in iuniper
woodland and shrub-juniper

Sagebrush - Shadscale

All represented habitats

*
An

2.5
active prairie dog colony
- 3 miles southeast of the

was located in
project area.

R25E, T7S, Section 26, about

-L2-



Among the more economica'l1y or aesthetically important mammalian species

which occur or could occur on or near the project area, other than threatened

and endangered species which will be addressed in a later section, are: mule

deer (oaocoiLeus hemionus), elk (cervus eTaphus), pronghorn (antrTocapra

ameticana), mountain lion (relis concolor), black bear (ursu" americanus),

coyote (canis Tatrans) and desert cottonta'i I (sgtvitaqus audobonii) .

Though mule deer tracks and droppings were observed in the immediate proiect

area, no animals were actually seen. Deer were seen in the vicinity, however,

east of the project area, between Squaw and Raven Ridges. The project area and

vicinity offer substantia'l value to limited value mule deer winter range
(Cranney 1981).

Elk have been observed in areas north of the project site within the past

few years in juniper woodland habitat (Jensen 1981). No elk or evidence

thereof were observed during the survey but their periodic presence in the

area connot be discounted, even though juniper woodland is not their usual

habitat preference.

Since the project area provides limited sagebrush-shadscale habitat and

such habitat is preva'lent in the general grea,there'is a possibility of prong-

hornantelopeoccurring in the vicinity of the project. However, as the majority
of the project area is comprised of juniper communit'ies, th'is possibility is
not extremely likely.

Coyote tracks were observed with'in the project area and desert cottontail
were seen ubiquitously. Both species were listed as common by 0lsen (1973).

Though there is a poss'ibility that mountain lion and black bear could be found

in the vicinity of the project, the likeljhood is remote. Mountain lion and black
bear are both regarded as rare in the Utah oil shale area to the south (0lsen 1973).
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In addition to the aforementioned species, tracks of small mammals

(possibly eeromsscus spp.) were seen throughout the iuniper connunities.

Nests and tarlike dung accumulations of woodrats (probably weotorna cinerea)

were frequently encountered in rocky outcrops and cliff crevices within the
project area and v'icinity.

Avi fauna

0f the ninety two species of avifauna listed by 0lsen (L973, as observed

by Strong) in the Utah oil shale area, approximately sixty five could occur at
some time during the year in the vic'inity of the Western Tar Sands project.
Since riparian, wet meadow, marshland and riverine habitats are totally lacking

in the vicinity of the project,'it is extremely unfike'ly that species preferring

such habitats would be observed in the project area. 0f the sixty five species

which may occur all but six are known to nest in the general area. Three of
the species are listed as abundant and fourteen are considered common (0lsen 1973).

Avian species observed during the March,1981, biolog'ical survey of the

project area are presented in Table 5. Additional species were observed but

could not be identified.
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I-ABLE 5,

.AVIAN SPECIES OBSERVED IN THE VICINITY OF

THE WESTERN TAR SANDS PROJECT AREA

SCIENTIFIC NAME COMMON NAME HABITAT IN WHICH OBSERVED

AquiTa crgsaetos

Buteo jamaicensis

Circus eganeus

Zenaida mactouta

Goi den eagl e Juni per woodl and, c'l i ffs

Red-tailed hawk Juniper, sagebrush-shadscale

Marsh hawk Juniper, sagebrush-shadscale

Mourning dove Sagebrush-shadscale

Ggmnorhinus cganocephaTus Pinyon jay Juniper woodland

saTpinctes obsoLetus Rock wren Boulder strewn slope in
Juni per wood'land

sja-Zja currucoides Mountain bluebird Sagebrush-shadscale

Ilgadestes townsendi Townsend's Juniper woodland
sol i tai re

parus inornatus Plain titmouse Shrub-juniper and juniper
woodlands, in draws
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The general area provides hunting territory and potential nesting

habitat for several species of raptorial birds (hawks, eagles, vultures and

owls). Golden eagles (anur:a chrgsaetos) were observed on two occasions

soaring over areas to the northeast of the project site and circling around

Squaw Ridge in the eastern portion of Section 16. A male marsh hawk (circus

cyaneus) was seen flying low over the juniper woodland community west of Squaw

Ridge. A red-tailed hawk (auteo jamaicensis) was observed hunting over open

juniper and sagebrush-shadscale communities west of the project area'in the

SE 1/4 of Section 17. The genera'l area provides potential nesting habitat to
the aforementioned three species as well as to several other raptors. Table 6

lists those species which could potentia'l1y occur in the project area and

ind'icates the'ir relative abundance, residence status, preferred nesting habitat
and nesting potent'ial with reference to the general vicinity of the proiect

site. Two endangered species, bald eag1e. (ra-ziaeetus leucocephaTus) and

peregrine falcon (r"tco peregrinus), will be discussed in a later section.

Raptor nesting potentiaf is greatest along the rocky'ledges and low

cliffs on the east side of Squaw Ridge (Figure 4) as well as on the east s'ide

of Raven Ridge, east of the project area. Additional limited nesting habitat
may be provided by rocky ledges and outcrops in the project area, particularly
in the northwest portion of Section 16. An apparent raptor nest, currently
inactive, was found in the Nl,,J 1/4 of the NE 1/4 of the SE 1/4 of Section 16,

east of Squaw Ridge (F'igure 5). The nest was approx'imately five to six feet
in length and three feet wide, constructed on a ciiff'ledge and located about

one kilometer from the pilot plant project s'ite. Thjs nest may have been

constructed by a golden eagle as there is an active aerie about 1.5 miles

southeast in the SE 1/4 of Section 22 (Cranney 1981). The nest could be

occupied by any one of several raptorial species or it may not be ut'il'ized
this season.
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Figure 4. Rocky ledges and low cliffs on east side of Squaw Ridge

Figure 5. Probable Raptor Nest located in the Nl^l 1/4 of the NE 1/4 of
the SE L/4 of Section 16, on east side of Squaw Ridge
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TABLT 6,

RAPTOR SPECIES hIHICH OCCUR OR MAY OCCUR IN THE

VICINITY OF THE hIESTERN TAR SANDS PROJECT AREA

SCIENTIFIC NAME COMMON NAME ABUNDANcE - RESIoTncTI PREFERRED NESTING HABITAT NESTING POTENTIAL IN
VICINITY OF- PROJECT AREA

AquiTa chrgsaetos

Ha7 iaeetus TeucocephaTus

Buteo jamaicensis

B. swainsoni

B. Tagopus

Circus cganeus

Accipiter cooperii

I. striatus

FaLco petegtinus

F. mexicanus

F. sparverius

Cathartes aura

Bubo virgjnianus

Go'lden Eagl e

Bald Eagle
1

Red-tailed hawk

Swainson's hawk

Rough-legged hawk

Marsh hawk

Cooper's hawk

Sharp-shinned hawk

Peregrine falcon

Prairie falcon

American kestrel

Turkey vul ture

Great horned owl

c-R
E.t^lR

c-R
R.SR

C.WR

c-R

E-R
O-SR

c-sR
U-SR

U-R

R-SR

R.SR

cliff ledges, trees

cliff ledges, trees

cliffs, tall trees

trees, tal I bushes

cliffs, rocky outcrops, trees

on ground i n marshes or
sagebrush flats

trees in riparian areas

dense second growth contfers
or dense hardwoods

high c1 iffs
cl i ffs

trees, cavities in cliffs
cl iff crevices

holes in cliffs, trees

yes *

no

yes *

not I ikely

no

yes *

no

yes

yes

yes

yes

no

no

y. Abundance: C

Residence: R

colrmon; U = uncommon; R = rare; 0 = occasional; E = endangered

yearlong resident; SR = summer resident; WR = winter resident

* Asterisks lndlcate those species whlch have a high probability of finding sultable nesting habitat in the general area



Three species of game b'irds, chukar (a-zectoris chukrr), sage grouse

(centrocercus urophasianus), and mourning dove (zenaida macroura) could

occur in the vicinity of the project site. Chukar usually inhabit rocky

slopes and canyons assoc'iated with permanent or intermittent streams. Sage

grouse are known to occur in sagebrush habitat southwest of the proiect site
(Jensen 1981) but, due to limited suitable habitat, their use of the project

area would be very minimal. Mourning dove are found throughout the area in a

variety of vegetation communities and their use of the genera'l area has been

documented.

Herpetofauna

Due to the time of year in wh'ich the biological survey was conducted,

no reptilian or amphibian species were observed. 0lsen (1973) reported that
amphibians are sparsely represented in the oil shale and surrounding areas.

These animals are usually associated with wet habitats, wh'ich are lacking in
the general area of the project. Reptiles are more abundant in the Uintah

Basin oil shale and surrounding areas than are amphibians. 0lsen reported

eleven reptilian and four amph'ibian species occuring or potentially occurring
in the area.

THREATENED AND ENDANGERED SPECIES

Pl ants

One endangered p'lant species, the Unitah Basin hookless cactus (scterocactus

gTaucus), and one proposed endangered species, Graham beardtongue (eenstemon

srahamii), have a sl'ight potential of occuring in the vic'inity of the proiect

area. The Unitah Basin hookless cactus occurs in the desert shrub community

from 4000 to 6000 feet in elevat'ion'in areas of Duchesne and Uintah Counties.

Habitat for this species is almost totally'lacking in the juniper dominated

communities of the project site. Graham beardtongue occurs on grave1ly, sandy

soil over shaley sandstone in scattered pinyon-juniper vegetation in Uintah

County. This species 'is associated with the Green River geological formation

and could potentia'lly occur in the project area.

-19-



References Cited:

Call, M. l^l. 
.|978. 

Nesting habitats and surveying techniques for comrnon

western raptors. U.S. Department of Interior, Bureau of Land Management,

Technical Note TN - 3.|6, ll5 pp.

Cranney, J. S. 198] . Resource Analyst, Utah Division of t^lildl ife Resources,

Vernal, Utah. In a personal communication to M. Boucek, SAI.
March 17, .|98.|.

Jensen, R. .|98]. Biologist, U.S. Department of Interior, Bureau of Land

Management, Verna'l , Utah. In a persona'l comrnunicatjon to M. Boucek, SAI.
March 

.|7, .|981.

Leischman, G. .|98.|. 
U.S. Department of Agriculture, Soil Conservation Service,

Vernal, Utah. In a personal comnunication to M. Boucek, SAI. March 
.|9,.|98.|.

0'lsen, P. F. .|973. Wildlife resources of the Utah oil shale area. Utah State
Division of Wildlife Resources, Publication No. 74-2. .|47 

pp.

stokes, w. L. and J. H. Madsen, JF. .|961. 
Geologic Map of utah. college of

Mines and Mineral Industries, University of Utah, Salt Lake City.

-2t-



Animal s

One endangered marnmalian species, black-footed ferret (uusteTa nigripes),
may occur in association with white-tailed prairie dogs (cano*vs ieucurus)
colonies in the Uintah Basin area. Potential habitat for prairie dogs, which

prefer prairie,,desert shrub or sagebrush - desert shrub communities, is limited
in the project area. All potential habitat in the vicinjty of the project was

inspected for the occurrence of prairie dogs and the subsequent possibility
of black-footed ferret. No prairie dog areas were identified in the vicinity of
the project.

Two endangered raptor species, bald eagle and peregrine falcon, are

known to occur in the Uintah Basin area. Ba'ld eagles are winter residents
which frequent riverine habitats, such as is found along the Green River. This

species is not known to nest in Utah. Peregrine falcons are year-1ong residents
in the general area. They prefer nesting sites along c'liff faces which are at
least one hundred feet in height and within a mile of a permanent stream or river
(Call 1978). The project area may, at times, provide limited hunting habitat to
these two species but their utilization of the site would be minimal. The

genera'l area does not provide nesting habitat to either bird. Neither species

was observed in the area during the March, 1981, survey.
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ABSTRACT

A cultural resource inventory was conducted of the southwest half of Section 16, Township 7

South, Range 25 East, Uinta County, Utah for Western Tar Sands Inc. by the Human Resources

Division of Science Applications, Inc. Two prehistoric archeological siteswere located: 42UN983

and 42UN984. 42UN983 does not appear to be eligible for nomination to the National Register of
Historic Places and does not merit further work. 42UN984 may be eligible for nomination to the

National Register. Prior to any disturbance, this site should be test excavated to collect additional

information necessary for a determination of elibility. Should the site prove to be eligible, and

should there be the possibility of adverce impact, Science Applications, lnc. in consultation with
Western Tar Sands Inc., will design a mitigation program to meet the standards of the Utah Division

of State History.

INTRODUCTION

On 26-27 March 1981, Science Applications, Inc. (SAl) conducted a 100% cultural resources

inventory at the request of Western Tar Sand Inc. to obtain permits for the construction and

operation of a pilot plant to mine local deposits of tar mnds. The pilot plant site is located in the
southwest corner of Section 16, Township 7 South, Range 25 East in Unita County. The access

road cuts through the southwest and southeast corners of this same section. The area surveyed by

SAI includes 320 acres (Sl'!/72) of Section 16, Township 7 South, Range 25 East. Section 16 is
owned by the state of Utah. The nearest town is Dinosaur, Colorado. Permission to conduct the

survey was obtained on 17 March 1981, under AntiquitiesPermit No.589 bythe Divisionof State

History, Utah State Historical Society. A files search conducted by the Division of State History

indicated that no known cultural resource sites were located in the section to be surveyed. The

search did show sites present in surrounding areas, and the potential for cultural resources in

Section 16 was assessed as moderate to high. The resources inventory survey was conducted by

Brad Noisat and Beverly Leichtman of SAl. They recorded cultural materials at four locations
(42UN983, 42UN984, and lsolated Finds 1 and 2). Analysis and report writing for the proejct were

carried out by Jude Southward in the SAI Boulder, Colorado office. T. Reid Farmer served as

program manager for the cultural resources work and edited the report. Marina Ossipov did the

report graphics. Debi Patterson typed the manuscript.

OVERVIEW AND PREVIOUS WORK IN THE AREA

The sites located on the Western Tar Sands Company survey are located in the cultural area

which has been traditionally viewed as Fremont (Steward 1933). Examination of the literature

reveals that there are several opinions concerning the origins and development of Fremont cultures

and major positions have been aptly summed by Madsen:

(1) that the Fremont constitutes an extension of theAnasazi north of the Colorado River (e.9.,

Morss 1931; Gunnerson 1969; Berry 1975); (2) that the Fremont are derived from an in situ

Archaic base with a thin veneer of overlying traits derived from the Southwest (e.9.,
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VJormington 1955; Jennings et al. 1956; Aikens 1970; l\4arwitt t970]; (3) that the Fremont are

derived from the northern Plains and acquired some Southwestern trcits (Aikens 1966; Sharrock

1966). 11979:7121.

Madsen states further that, "All three hypotheses have been seriously questioned, yet none can

be rejected out-of-hand, and all are in many ways valid". Madsen also suggests that since there has

been no comprehensive definition formulated to date of the Fremont based on shared artifact
traits that perhaps the Fremont does not exist in this sense. Madsen has approched the problem

through subsistence and settlement and developed a tripart division of the area which includes

Sevier, Fremont, and Unnamed Plains Derived Culture designations (1979:719-7201. The project

sites are located in the area designated Unamed Plains-Derived CUlture. Madsen's description of
the area is worth repeating:

Agricultural groups north of the Sevier and Fremont cultures are much less easily defined

because the data from these areas can be interpreted in a variety of ways. A number of
features of the artifact complex and the subsistence economy from these sites suggest a Plains

origin, but other features can be explained as an extension of the Sevier and Fremont cultures

into the Great Salt Lake and Uinta Basin areas of Uuh. The problem may be a temporal one

but cannot be presently resolved due to the lack of adequate chronological controls. The
problem is greatest in the Uinta Basin and may be the product of alternate occupations by
groups derived from the Southwest and groups derived from the Plains. An alternative

explanation is that the Uinta Basin was an area of interaction similar to that on the Fremont-

Anasazi border, and hence sites in that area cannot be readily assigned to either group. A third
explanation is that the problem is not one of multiple origins but is simply due to diffusional
processes 11970:72O-211.

Madsen's 1970 article was reviewed by Adovasio (1979), Aikens (1979), and Marwitt (1979).

Their comments on the Fremont as a cultural entity are worth briefly considering. Adovasio feels

that it is posible to distinguish a Fremont culture which would subsume Madsen's tri-part designa-

tion of the area. His basic critieria for the Fremont lies in a unique basketry style (1979). Aikens

states that he does not agree with Madsen's contention that there is no such thing as the Fremont

culture (1979:731). He does suggest that the local distinctions discussed by Madsen do warrant

further investigation (1979:731-2). Marwitt states "ln regard to the supposed problem of defining

a unitary Fremont. . . I see no difficulty in formulating such a definition" (1979:736). [\'larwitt's

comments on the Uinta Basin are also wofth repeating:

East of the Wasatch range, there are also apparently significant differences in subsistence

patterns, architecture, ceramics and other portable artifacts among sites in the Uinta Basin

and sites to the south. Uinta Basin sites are especially characterized by the absence of such

traits as a ceramic figurine complex, surface storage structures associated with dwellings,

and the "Utah-type" metate. These traits are common elsewhere, not only on the Plateau,

but also in the eastern Basin from the Great Salt Lake to the Parowan Valley.

Madsen provisionally assigns the Uinta Basin sites and those of the Great Salt Lake Region to
unnamed Plainsderived culture. There is indeed a blending of Plainslike traits with
indigenous (and/or Southwest derived) elements in both of these areas, and I am as unwilling
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as Madsen to deal here with the time or mechanism of their introduction. I would like to point
out that the Uinta 6asin and Great Salt Lake areas each have distinctly different economic orienta-
tions, settlement patterns, ceramic complexes, and other material culture traits which differeniate
them not only from Fremont areas to the south but also from each other. Thus, their inclusion in

a single homogenous culture, Plains-derived or not, is probably unwarranted (1979:735).

Madsen ( 1 979) in a reply to Adovsio ( 1 979), Aikens ( 1 979), and l\4arwitt ( 1 979) states that " I

am willing to concede that there is something above and beyond the three-paft division suggested

in my paper. Unfortunately, I cannot presently provide an answer to what it is" (1979:7371.

This brief review of the Fremont area has provided the idea that the cultural affliations of
the region are unclear. They have markedly pointed out that there is a great lack of knowledge
about the Uinta Basin area in particular.

Previous archeological investigations nearest the project area are located 18 miles north in
Dinosaur National Mounument (Breternitz et al. 1970 and Leach 1970). Leach's investigations
were carried out as Deluge Shelter. The lack of and surficial nature of the material recovered

from 42UN983 and 42UN984 makes exploration of the relation between a shelter site and an

open site difficult at this time. The sites investigated by Breternitz et al. (197) have been divided
into open habitation sites, shelter sites, and open campsites. For the same reasons mentioned
above it is difficult to compare the survey sites with the habitation sites. The open campsites
investigated have been classed (where possible) into hunting/gathering and chipping sites of pre-

Fremont or Fremont affliation 1197O:81-1241. These determinations were made on diagnostics

recovered through excavation. Again it is difficult to make comparisons because of the lack of
diagnostics recovered from 42UN983 and 42UN984.

MODERN ENVI RONMENTAL SETTING

Geology a nd Physiography

The survey area is located just to the west of the lower slopes of Squaw Ridge. The land is

characterized by numerous faulted and tilted ridges trending northwest-southeast. Soils in the
area are primarily residual in origin, consisting of sand to silty sand. Dune sand has built up on the
ridge tops and shoulders. Three intermittent drainages flow west from the ridges and have exposed

areas of decomposing shale and sandstone in the potential pilot plant site area. The largest of
these drainages is Powder Springs Wash which is located to the south of sites 42UN983 and
42UN984, as well as to the south of the potential pilot plant location. There were no permanent

sources of water located in the area.

Climate

The following climatic information is abstracted from an environmental impact report on the
Uinta Basin (U.S. Department of the Interior 19721. The climate of the area can be

characterized as semi-arid. Daily temperatures fluctuate over a wide range; the mean annual temp-
erature has been figured at 45 degrees farenheit. The relative humidity is low and rainfall in the

4
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area is expected to be between 7 and 15 inches.

duration, beginning in late May and ending in

are usually light.

Vegetation

The growing season is approximately 4 months in

late September. VJinds tend to be irregular but

Much of the survey area has a sparse covering of juniper (Juniperus osteospermal. Portions

of ridge tops and drainages are essentially lacking this juniper coverage and are characterized

instead by a sage (Artemisia sp.) grassland. Other vegetation noted includes rabbitbrush

(Chrysothamnus sp.l, Mormon tea (Ephedra sp.), milkweed lAsclepras sp.), astragulus (Astragulus

sp.), and mountain mahogany lCercocarpus montanusl (the above scientific names have been

abstracted from Weber 1967).

Fauna

Indications of mule deer lOdocoidus hemionus), badger lTaxidea taxusl, and cottontail
(sylvilagus sp.) were noted in the project area, as well as numerous reptile and avian species (

species names from Mays 19771.

FIELD PROCEDURES

The survey was conducted with field personnel spaced at no more than 30 meters apart.

The areal extent and an inventory of all cultural materials was recorded and 2 color photographs

were taken of each site location. Surface indications of cultural resources were noted in dune

blow-outs, drainage channels, surface and near surface soil matrices, and vandal back dirt piles.

a No subsurface testing was done during the survey. Collected artifacts include only 2 pottery

sherds from 42UN984. These sherds will be deposited with the Division of State History, Utah

State Historical Society.

SITE DESCRIPTIONS

Two sites (42UN983 and 42UN984) and two isolated finds were located during the field

suruey.

42UN983

This site is situated on a northwest-southwest trending ridge top located at the western base of
Squaw Ridge (Figure 2). The site covers an area approximately 250 square meters. Cultural

features at the site include 6-8 burned rock and bone concentrations. Artifacts associated with

these concentrations include the mid-section of a white chert biface, one pestle, one hammerstone,

and one chopper or cleaver. The pestle, hammerstone, and chopper are all of a light grey

quartzite. No immediate local source for either the chert or the quartzite could be located.

Although no surface indications of subsurface features could be located, the existence of sub-

surface features has not been ruled out.
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43UN984

The site is situated on the northern portion of a flat toeslope located at the base of Squaw

Ridge (Figure 2). Powder Springs Wash is located to the south of the toeslope. The site area

is approximately 12,000 meters square. There is both a prehistoric and an historic component

at the site. The historic component appears to relate to modern sheep herding activities and is best

evidenced by the vandalism which has occurred. The prehistoric cultural affliations of the site has

not been determined. There is burned stone and concentrations at the site are presumeably

prehistoric. Chipped stone materials at the site include obsidian, red chert, and brown colored

chalcedony flakes. The obsidian is not a local resource (Wong 1981, personnelcommunication).

No local sources were located for the chert or chalcedony either. There are few finished chipped

stone tools. The chipped stone aftifacts occur singlely or in clusters. Some are associated with the

burned stone and ash mounds. Burned bone and grinding implements are also associated with
several of these mounds. One of the mounds contained corrugated pottery and two sherds were

collected (see Artifact Analysis following for a description of these sherds). There were no

d iagnostic a rtifacts recovered.

Two stone alignments were noted at the site (Figure 4). The northern of these alignments

consists of two, one-course stone arcs and may possibly be prehistoric. The southern alignment

is a circle, also of onrcourse stones, and may be an historic sheepherder's campfire, as similar

features were observed in an historic context in the project area (near lsolated Find 2). Both

of the stone alignments are associated with vandal pits.

lsolated Find 1

lsolated Find 1 is located on a ridgecrest in the SWZc, SWZe, SWZc, SWZn of Section 16,

Township 7 South, Range 25 East This isolated find consists of one quaraite mano fragment.

Modern campfires are also at this location.

lsolated Find 2

lsolated Find 2 is a unifacially retouched chert flake located on a flat toeslope in the NEZc,

SW%, SE%, SETa of Section 16, Township 7 South, Range 25 East.

ARTIFACT ANALYSIS

Two gray, corrugated pottery sherds were collected from 42UN984. These sherds were

compared to ceramics recovered from Dinosaur National Monument and reported on by Breternitz

et al. (1970). Most of the ceramics in this report have been classified as Tunrer Gray: Cisco

Variety as described by F. Lister (1960), which are characterized bycrushedcalcitetemper. The

sherds recovered from 42UN984 are characterized by sub-angular to rerounded quartz grains.

Madsen's (19771 compliation of Fremount ceramics (Turner Gray and its associated varieties

appear in this compliation as synonyms for Uinta and Emery Gray) was then raniewed and the

sherds could not be matched with any of the descriptions. Because of the location of the Uinta

Basins and lack of a definite understanding of the cultural sequence in the area (see above

I
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Overview) these sherds could be either prehistoric or historic. lt is suggested that they are pre
historic and probably Anasazi, although a ware and type category cannot be determined. The

two sherds are described thusly:

Construction: apparently coiled

Finishing and thinning: exterior is corrugated (note: some punching may also

be present but the sherds are too small for positive identification); interior is smoothed

but undulating
Firing: Reducing atrnosphere predomiantes, although some portions of the sherd remain

partially oxidized.

Color: Premodinantly gray and gray-tan

Temper: Sub-angular and rounded quartz grains (approximately .Smm in diameter or

smaf ler) make up approximately 40% of the paste; sub-angular and rounded rock frag-

ments (2-3mm in diameter and varying in compostion) make-up 5% of the paste.

Texture: medium to coanie; sherds are extremely friable

Shape: Jar

SITE INTERPRETAITONS

The cultural affliation of 42UN983 and 42UN984 has not been determined. The surface

information available at the sites is not sufficient to make such a determination and there wer e

no diagnostic artifacts recovered. Based also on the surface information, the best functional inter-

pretation that can be postualted is that both sites are campsites. Subsurface features should not

be ruled out, particularly for 42UN984.

SITE RECOMMENDATIONS

Both sites should be avoided if possible. lf it is unavoidable that the sites should be impacted

by construction or mining activities, then 48UN984 should be tested prior to impacts to determine

if there are subsurface features, there is a great probability that the site would be eligible for the

National Register of Historic Places. In such case appropriate mitigative measures would need

to be agreed upon by the client and the Utah Division of State History.
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ANTTQUTTTES SECTToN
DIVISION OF STATE HISTORY

307 West 2nd South, Suite 1000
Salt Lake City, Utah 84101

APPLICATION FOR A PERMIT TO CONDUCT ARCHEOLOGICAL INVESTIGATIONS UNDER THE
pRovrsloNs oF THE UTAII STATE ANTIQUITIES ACT 0F 1973 Al{D TttE II'IPLEMENTING

REGULATIONS ADOPTED BY T}IE STATE BOARD OF HISTORY'

pRINCIPAL INVESTI6ATOR Dr. James Fitting

o

o

RESPONSIBLE FIELD SUPERVISOR r Roirl tr'ermer

APPLICANI ORGAI{IZATION Scie"ce appficatl

Boulder, Co. 80301 (303)449-8460

NATIJRE OF APPLICAIIT ORGANIZATION Science Applicati

firrn which conducts cultural resources investigations under contract for public

rivate clients. This Particular ect will be managed out of the Boulder

Colorado regional office.

OUALIFICATIONS OF RESPONSIBLE INDMDUALS see attached resumes

o

o
NATURE

in an

OF PROPOSED INVESTIGATIONS A limited collection cultural resources inventory

area of proposed develoPment by Western Tar Sands ConPanY.

o

o
AREA TO BE
naP)

Section 6,

IWESTIGATED (nust be specifLc and must be accompanied by a sketch or

T7S, R25E, Uintah CountY

t
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ical Survey
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Division of State History

state Utah
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a zc

Site No. 42t1N983 $ount y
Site name NNNF

Map ref erence l'tinnsarrr Quad^, tttah-Colo-, 7.5 minute serles (Topo. ) 1968

Location locatpd nn lnwPr ba

Springs Wash.

NW%, SW%; NWk; SEk s ec ' '15 r ' 7s R. 25F

3. UTM Grid: Zone 12 Eastin@Northing 4,452,300 m

4. Type of site Pnssih'le campsite

5. Cultural affiliation (list basis of designation) ljnknown

Owner and address llt-ah Statp
Informants Wpsttrn Tar Sands Co.

Previous designations.and published reference for site None

o

6.

a 7.

8.

o

9. Site description and conditio n Qi*a ^nnciclc nf 6 - a nnnnanlrariinnq nf

burned rock and bone, with associated artifacts. No indications of structures.

10. Cultural features, aree of occupation, depth and character of fill-
cu]t. fpatrrres: 6 - 8 concentrations of burnt rock and bone

area: 250 square meters

site not tested, so no oninformation
a

I 1. Environnental setting (vegeta
Ridoetop at base of Squaw Ridqe.

Eion, nater, topography, e

Located in Pinyon-JuniPer area
tc. )Sion-op
characterized bY

. Closest town Dinosaur, Co]orado. drai n

a L2. Elevatio - 5RR0 - 6000 ft- above sea level.
13. Material collected and deposition-Slone

o

o

L4. Material observe

15. Material reported and owner/address

r6 . Recommendat ions f or f urrhe*or1 Possible potential for sub-surface testin0

) tt. National Register potential None

Photo Nos. (2) Photns

Type of map made by survey partt Sketch

Rock.

19.a re.
Recorded by B. Nosiat & B. Leichtman -----D a t e
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Sec

No.

SITE SURVEY SHEET Division of Stete History
Archeological Survey

--gounty 
Uinta gissg Utah

o

Site name None

Map re ference,1.

2.O Locatio

NIJ!': SFt $ec . t5 T. 75 n. 25E

3. UTM Grid: Zone I2 Easti nq 661^475 M NorthLneW
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ric S rder t
6. Owner and addres

o 7. Informante Wpqtenn Tan Sands Co-

8. Previoue designations and published reference for si te None

9. Site description
and ash; obsidian,

and conditio
chert, and chalcedony flakes; burned bone; grinding implements;

o

Possiblv one stone structure

site. Sltght erosion enftafent

10. Cultural features, area of occupation, depth and charecter of fill-
res: Burned stone & Ash concentrations

Area: 12.000 square neters
tential b-surface testi

a Dep-th not known as
I I. EnvironDental setslte not tested.

iLh"g "(i"g-diiiloo, water r topography r etc. 1 | ncatpd on

o
L2. Elevatio
13. llaterial collected and depositio

14. Material observe6 Chipped stone flakes. burned bone. qround stone

15. Material reported and owner/address n/a

15. Recomuendatione f or f urtheuoort surface cnllectinn

I.' )tl. National Regisrer porenri"l This site could he eligihle- Prior tn distrrrbance

should be tested to determine potential. -

18. Photo ltos. (2) photos

19. Type of map nade by survey Party sketch
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